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DETAILED ACTION 

1. Claims 1-21 are pending in this office action. 

Drawings 

2. The examiner accepts the drawings filed 01/08/04. 

Claim Objections 

3. Claims 1 and 8 are objected to because of the following informalities: 

4. Both claims 1 and 8 state the limitation "a given network" (line 10) and "the given 
network" (line 12). For clarity and consistency, a "given network" should be referred to a 
"given communication network" (if this is the intended meaning). 

5. Appropriate correction is required. 



Claim Rejections - 35 USC § 102 

6. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 
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7. Claims 1-21 are rejected under 35 U.S.C. 102(e) as being anticipated by U.S. 
Patent 6,973,517 by Golden et al. (Golden). 

8. With respect to claims 1 and 8, Golden teaches an apparatus (and corresponding 
method for a computer system) for routing data between integrated circuit devices, 
comprising: 

an n-dimensional grid of integrated circuit devices (Col. 6 lines 43-58, Col. 7 lines 
8-26, Col. 61-66: multiprocessor mesh configuration which include integrated circuit 
devices); 

a plurality of communication networks coupling the n-dimensional grid of 
integrated circuit devices, wherein a communication network of the plurality of 
communication networks moves data in only orthogonal dimensions (Col. 6 lines 43-58 
and Col. 10 line 56 - Col. 11 line 11: dimension order routing); and 

a routing mechanism configured to route data across the plurality of 
communication networks as well as into, out of, and through a given integrated circuit 
within the n-dimensional grid of integrated circuits (Col. 6 lines 43-58 and Col. 10 line 56 
-Col. 11 line 11); 

whereby a process of routing signals across a given network is greatly simplified 
because it is not possible to create a cycle that causes a deadlock within the given 
network (Col. 10 line 56 - Col. 11 line 1 1: dimension order routing prevents deadlock); 
and 
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whereby the process of routing signals yields a shortest path between source 
and destination (Col. 10 line 56 - Col. 11 line 11: minimal adaptive routing yields 
shortest path). 

9. With respect to claims 2 and 9, Golden teaches all the limitations of claims 1 and 
8 respectively and further teaches wherein the n-dimensional grid of integrated circuit 
devices includes memory devices (Col. 7 lines 8-32). 

10. With respect to claims 3 and 10, Golden teaches all the limitations of claims 1 
and 8 respectively and further teaches wherein the n-dimensional grid of integrated 
circuit devices includes processor devices (Col. 6 lines 43-58), I/O devices (Col. 7 lines 
8-26), digital signal processors (Col. 7 lines 8-26 and Col. 8 lines 43-66), field 
programmable gate arrays (Col. 7 lines 32-46), sensors (Col. 16 lines 15-32), and 
controllers (Col. 7 lines 8-32 and Col. 8 lines 59-66). 

1 1 . With respect to claims 4 and 1 1 , Golden teaches all the limitations of claims 1 
and 8 respectively and further teaches wherein the plurality of communication networks 
for a two-dimensional grid includes: a first communication network configured to move 
signals East and North; a second communication network configured to move signals 
North and West; a third communication network configured to move signals West and 
South; and a fourth communication network configured to move signals South and East 
(Col. 6 lines 43-58 and Col. 1 0 line 56 - Col. 1 1 line 11). 

12. With respect to claims 5 and 12, Golden teaches all the limitations of claims 1 
and 8 respectively and further teaches wherein the routing mechanism is configured to 
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statically route data items across the plurality of communication networks (Col. 1 1 lines 
5-49: deadlock-free network). 

13. With respect to claims 6 and 13, Golden teaches all the limitations of claims 1 
and 8 respectively and further teaches wherein the routing mechanism is configured to 
dynamically route data items through network junctions within each integrated circuit 
(Col. 11 lines 5-49: adaptive routing). 

14. With respect to claims 7 and 14, Golden teaches all the limitations of claims 1 
and 8 respectively and further teaches wherein a header attached to each data item in a 
two-dimensional grid indicates a number of horizontal steps and a number of vertical 
steps required for the data item to reach its destination (Col. 1 1 lines 50-67); and 
wherein during a dynamic routing process, the routing mechanism removes a horizontal 
step or a vertical step from the header for the data item, depending upon which direction 
is dynamically selected (Col. 11 lines 50-67). 

15. With respect to claim 15, Golden teaches a means for routing data between 
integrated circuit devices within an n-dimensional grid of integrated circuit devices, 
comprising: 

a communication means comprising a plurality of communication networks 
coupling the n-dimensional grid of integrated circuit devices (Col. 6 lines 43-58, Col. 7 
lines 8-26, Col. 61-66: multiprocessor mesh configuration which include integrated 
circuit devices), wherein a communication network of the plurality of communication 
networks moves data in only orthogonal dimensions (Col. 6 lines 43-58 and Col. 10 line 
56 - Col. 1 1 line 1 1 : dimension order routing); and 
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a routing means for routing data across the plurality of communication networks 
as well as into, out of, and through a given integrated circuit within the n-dimensional 
grid of integrated circuits (Col. 6 lines 43-58 and Col. 10 line 56 - Col. 1 1 line 11); 

whereby the means of routing signals yields a shortest path between source and 
destination (Col. 10 line 56 - Col. 11 line 11: minimal adaptive routing yields shortest 
path). 

16. With respect to claim 16, Golden teaches all the limitations of claim 15 and 
further teaches wherein the n-dimensional grid of integrated circuit devices includes 
memory devices (Col. 7 lines 8-32). 

17. With respect to claim 17, Golden teaches all the limitations of claim 15 and 
further teaches wherein the n-dimensional grid of integrated circuit devices includes 
processor devices (Col. 6 lines 43-58), I/O devices (Col. 7 lines 8-26), digital signal 
processors (Col. 7 lines 8-26 and Col. 8 lines 43-66), field programmable gate arrays 
(Col. 7 lines 32-46), sensors (Col. 16 lines 15-32), and controllers (Col. 7 lines 8-32 and 
Col. 8 lines 59-66). 

1 8. With respect to claim 1 8, Golden teaches all the limitations of claim 1 5 and 
further teaches wherein the plurality of communication networks for a two-dimensional 
grid includes: a first communication network configured to move signals East and North; 
a second communication network configured to move signals North and West; a third 
communication network configured to move signals West and South; and a fourth 
communication network configured to move signals South and East (Col. 6 lines 43-58 
and Col. 10 line 56 - Col. 11 line 11). 
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19. With respect to claim 19, Golden teaches all the limitations of claim 15 and 
further teaches wherein data is configured to statically routed across the plurality of 
communication networks (CoL 11 lines 5-49: deadlock-free network). 

20. With respect to claim 20, Golden teaches all the limitations of claim 1 5 and 
further teaches wherein data is dynamically routed through network junctions within 
each. integrated circuit (Col. 11 lines 5-49: adaptive routing). 

21 . With respect to claim 21 , Golden teaches all the limitations of claim 15 and 
further teaches wherein a header attached to each data item in a two-dimensional grid 
indicates a number of horizontal steps and a number of vertical steps required for the 
data item to reach its destination (Col. 11 lines 50-67); and wherein during a dynamic 
routing process, a horizontal step or a vertical step is removed from the header for the 
data item, depending upon which direction is dynamically selected (Col. 1 1 lines 50-67). 

Conclusion 

22. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

23. . Wu, Jie. "A fault-tolerant adaptive and minimal routing scheme in n-D Meshes" 
The Computer Journal; 2002; 45, 3; pp. 349-363. 

24. Wu, Jie "A determinisitic fault-tolerant and deadlock-free routing protocol in 2-D 
meshes based on Odd-Even Turn Model" ACM; ICS'02; June 2002; pp. 67-76. 

25. U.S. Patent 7,072,976 by Lee. Discloses scalable routing scheme for a multi- 
path interconnection fabric. 
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26. U.S. Patent 5,546,596 by Geist. Discloses a router for routing a message among 
nodes in a N dimensional network of processor nodes. 

27. U.S. Patent 5,138,615 by Lamport et al. Discloses a mesh connected local area 
providing deadlock free routing. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to David Lazaro whose telephone number is 571-272- 
3986. The examiner can normally be reached on 8:30-5:00 M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Saleh Najjar can be reached on 571-272-4006. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 




August 2, 2007 



